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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.
Examples:

¢ Increased COZ2 in the atmosphere

» Increased CO2 in the oceans

s Formation of hydrogen and bicarbonate ions
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Explain in words how changes in COZ2 in the atmosphere can cause changes in CO2 in
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’'s
atmosphere. How would ocean acidification be affected?
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C. Explain \A{hy inoreasing carbon dioxide in the atmosphere may lead to increased
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes
On the diagram below, draw in each step occurring during ocean acidification.
Examples:

e Increased CO2 in the atmosphere

¢ Increased CO2 in the oceans

» Formation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2in
ocean water.



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the ocean
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B. Imagine the Sun begl s to emit more light, resulting in a warming of Earth’s

at;\r}iifﬁze ;;gt Vv;;)?u!d ocegn acidificatio ’}?‘%@{c’ted’ff/}?ﬂl!f e o W s
[N wormgy 6¢ thw a0eas hy Wnove.

molendes, which “nake i fv%%Wy%r/@Wémma w«,@
b pEr, With (084 Oarbon enterng s Corbonicamd

s 19 ﬁ/d/fa/az/? g makihg 26emS (id acini:

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unigue from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How couid this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due fo waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?



ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
. Upon completion of this activity, you will:
/- ¢ Understand how chemical equilibrium explains how increasing COz in
' atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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On the diagram below, draw in each step occurring during ocean acidi !:atlon

Exapaples:

Increased CO2 in the atmosphere

increased CO2 in the oceans
@ ormation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in
ocean water.
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may-lead to increased
ocean acidification. C/U " '@M N M/ij,}f‘ it ‘{ X
inere eta-e gl z - ‘ O
hoat Ond warmd  brth the  Ofmorpled anel
_.M,\Q C/DZ. [ A W OG CAHA Cl/f"\ﬁ “@M U/:) (N W

nydrosent O /Qeiddy.
D. Why do you think ocean acidification could be a problem for human society?
Otoon oo ficocthiom & AR th“g \‘/J\Q,m
Shelis & life  OF e ocean and Yhers

thire, that is reloted. 1O ¥ food

Qe fenADnment/£obd weks ovt ety

affe oleot.



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans? '



[SP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:

+ Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans. '

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO> (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.
Examples:

¢ Increased CO2 in the atmosphere
e Increased CO2 in the oceans
e Formation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ in
ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth's O_OWL VW?V\/\’
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?



ISP203A — Giobal Change
% o Ghegni I_Eq ilibrium & Ocean Acidification

Mpéhﬁmnple@m of this activity, you will:

. Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans. '

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

COs; (gas in water) <= CO> (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.
Examples:
* |Increased CO2 in the atmosphere
s |ncreased CO2 in the oceans
. Formatlon of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ in

ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A —~ Giobal Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
if you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:

» Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) < CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.

Examples:
¢ |ncreased COZ in the atmosphere
¢ Increased COZ2 in the oceans
¢ Formation of hydrogen and bicarbonate ions
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Explain in words how changes in COZ2 in the atmosphere can cause changes in COZ2 in
ocean water.
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ISP203A — Global Change ?

Chemical Equilibrium & Ocean Acidification

Part 2: Group Work -
A. How does temperature of ocean water affect the acidity of the oceans?
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" B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change o
Chemical Equilibrium & Ocean Aoldlfcation

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the-
oceans? '
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Class Notes

On the diagram below, draw in each step occurring during ocean acidification.

Examples:
« Increased CO2 in the atmosphere

e Increased CO2 in the oceans
« Formation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2in
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acxdrty of the oceans’?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
U)\ atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased

ocean acidification. ‘
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the-
oceans?



ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

A 24aq “5ss 2
Ko 580t
Objectives
Upon completion of this activity, you will:
* Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitaiional energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds formi.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO2 (gas in water) <> CO-, (gas in air)
Oceans Atmosphere

CO, + H,0 = HCO,- + H

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.

Examples:
¢ Increased CO2 in the atmosphere
¢ Increased CO2 in the oceans
+ Formation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification sl
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Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL. ‘

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

C,uﬁncb down trees wowd mMean

e wodld e S odmospheric (p™
ond W3S (0% v e adwmospghene Wp
2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the:
oceans? ‘



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal enefgy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO:> (gas in water) <> CO2 (gas in air)

Oceans Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



A

GROUP #: :F_
ISP203A — Global Change o Student 1Ds of Members Present:
Chemical Equilibrium & Ocean Acidification ALi6a6110 A4OBH Q4 817

Mocoet3t  Ayzo 97140

o

Class Notes
On the diagram below, draw in each step occurring during ocean acidification.

Examples:
¢ |Increased CO2 in the atmosphere
» Increased CO2 in the oceans
» Formation of hydrogen and bicarbonate ions

SKY
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.



ISP203A — Global Change >

Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere, How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased

ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change i

Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the:
oceans?
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Chemical Equilibrium & Ocean Acidification AHI0(2G 790
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Class Notes

On the diagram below, draw in each step occurring during ocean acidification.

Examples:

¢ |Increased COZ in the atmosphere
¢ Increased COZ2 in the oceans
« Formation of hydrogen and bicarbonate ions

OCEAN
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:

o Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans. '

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecutes are moving faster.

PART 1: Background Notes

CO; (gas in water) < CO: (gas in air)

Oceans Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change

-

d

Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s Ji
atmosphere. How would ocean acidification be affected? ' :
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. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How couid this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans? '



ISP203A —~ Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing COs in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

2. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <> CO; (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



GROUP 3¢ - | |
ISP203A - Global Change Student ICiBf Members Present: |- .

Chemical Equilibrium & Ocean Acidification /J( 4"5550? {q

n 4170t AA0 4\ 20
Class Notes

On the diagram below, draw in each step occurring during ocean acidification.

Examples:
» Increased CO2 in the aimosphere

¢ Increased CO2 in the oceans
e Formation of hydrogen and bicarbonate ions

3
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OCEAN
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?

jj}OMﬁm%%ﬁﬁw,&LUj%i’ﬁ P

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

y YR i O

/\\ L Wl “ﬁ\ Y

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Ty (0, wo LA oo v 0lean R eyl
Ly ;Ankjg hCrep

D. Why do you think ocean acidification could be a problem for human socnety'?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework :
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the-
oceans? : ' :
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ISP203A — Global Change
Chemical Equilibvemmsls@©rgan Acidification

mr:é
Objectives o !
Upon comp[etioﬁ%’fé@%y, you will:
¢ Understand how chemical equilibrium explains how increasing CQO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans. '
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium,
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO> (gas in air)
Oceans Atmosphere

CO, + H,0 = HCO, + H*

Carbon dioxide reacts with ocean water {o produce biocarbonate and hydrogen ions



lﬁ | GROUP #: L
ISP203A — Global Change _ Student IDs of Members Present: 1|
Chemical Equilibrium & Ocean Acidification N AL UNAGAR '

Class Notes *f’ M%Q‘S 73 \

On the diagram below, draw in each step occurring during ocean acidification.
Examples:

¢ Increased CO2 in the atmosphere

¢ Increased CO2 in the oceans

¢ Formation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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iSP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
OCean werdifecatlon  couth  effect Loy poplations, 1‘7‘%%543 ~ bas el

ndvshies migh '€’L°€’ less f&Ir‘&U‘E’ horves H,



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
if you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans? '



ISP203A - Global Change

Chemical E%Il%un%& 0]
Objectlves" 0 %
Upon completﬁﬁ’aﬁ'm ab’twﬂy, you will:
o Underst3REw chéirtcal equilibrium explains how increasing CO2 in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

eﬁ1 Acidification

it t5

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO3 (gas in air)
Oceans - Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidification AY2606217
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Class Notes ATZTIS557

On the diagram below, draw in each step occurring during ocean acidification.
Examples:

¢ Increased CO2 in the atmosphere

¢ Increased COZ2 in the oceans

» Formation of hydrogen and bicarbonate ions

0 Goer
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth's
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut if down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
cceans?
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ISP203A — GIdbal Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:

» Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans. '

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium,
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO: (gas in water) << COz (gas in air)
Oceans Atmosphere

CO, + H,0 = HCO,- + H*

Carhon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidification A \)\33%3&\,3
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Class Notes

On the diagram below, draw in each step occurring during ocean acidification.

Examples:

¢ Increased CO2 in the atmosphere
e Increased COZ in the oceans
e Formation of hydrogen and bicarbonate ions
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Expiain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?

Lnercosed ‘{r(_,ﬁ'?@@rc:gkum eosts 4o breakdown of COa,

B. Imagine the Sun begins to emit more light, resuiting in a warming of Earth's
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down fo build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?



n ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
e Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium,
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO; (gas in air)

Oceans Atmosphere

CO, + H,0 = HCO4 + H*
Carbon dioxide reacts with ocean water to produce biocarbonate and hydregen ions
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GROUP #: 0 )
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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.
Examples:

* Increased COZ in the atmosphere
¢ |ncreased CO2 in the oceans
« Formation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water. firt Aok @it (O v e anodoVedd, e
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’'s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification. o\ @ wcrease of Oz (1 e prnosplne e
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?



ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
e Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) < CO3 (gas in air)
Oceans Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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GROUP #: E
ISP203A — Global Change Student IDs bf Members Present:

Chemical Equilibrium & Qcean Acidification P\g q ? 0 @ g 2_,‘1

Class Notes
On the diagram below, draw in each step occurring during ocean acidiﬁca)tion.

Examples: . (-» _ LU&*’
+ Increased CO2 in the atmosphere » WoiMer UMt

¢ Increased CO2 in the oceans * yumsmir
« Formation of hydrogen and bicarbonate ions Moy &t D
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ in

ocean water. | o
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of trt oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification pe affected? },
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a probiem for human society?

OC&O\J\J ot/c«d ek v (‘uu()t be ffﬁéjtﬁ‘mﬂf}ﬂ
W\ﬂ% [pF L *%/5430{; (ﬂi !’ﬂ.fa_,i iJu/;d./

N B '('or Ki’) /“f\b UJDFVE»L

P (et
!’lﬂﬂ'eu BLe v i

O
eflact v ?193 A f/ NG bt SEM;J i
To, anth the La/ Q(om&th f“ v
I M v o { Q 2 oui(fej

Lot

(,UQ U@ -}nﬁ i,.sx,,‘ ! 0d J'}



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3. Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the cceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?



ISP203A — Gloggl Change
Chemical Equnlbrlu [ &'@cean Acidification

ObjeCthgS S,
Upon completion of this activity, you will:

e Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the

oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) < CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Objectives
Upon completion of this activity, you wili: -AC}O(_Q Hote 20

s Understand how chemical equilibrium explains how increasing CO; in

atmosphere and increasing global temperatures can affect the acidity of the
oceans. '
942 |

Causal Principles )
1. Gravitational energy, thermal energy and/or chemical energy drive all movement and i

change of matter on Earth. /);L\(ﬂ “ A 5Q

2. A system is in equilibrium when energy in the system is balanced. m\
3. Matter moves and changes to return a system to equilibrium. A ?)G[O‘ _H%(Xp

4. Energy is needed to break bonds and is released when bonds form.,

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO:; (gas in water) <> COg (gas in air)

Oceans Atmosphere

. CO, + H,O0 = HCO,- + H*
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ISP203A — Global Change Student IDs of Members Present:
Chemical Equilibrium & Ocean Acidification
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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.
L2 Ll ‘Examgles:

¢ Increased CO2 in the atmosphere
+ lpcreased CO2 in the oceans
- & YFormation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water,
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain \A{h_y inc_reasing carbon dioxide in the atmosphere may lead to increased
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D. Why do you think ocean acidifigaﬁon could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
e Understand how chemical equilibrium explains how increasing CO3 in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO: (gas in water) <> COx (gas in air)

Oceans Atmaosphere

CO, + H,0 = HCO,- + H*
Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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GROUP #: ’ .
ISP203A — Global Change Student ID; of Members Present:
Chemical Equilibrium & Ocean Acidification A1224 "H%% A\Zﬁz7dq0(
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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.

Examples:
» Increased COZ2 in the atmosphere
e Increased CO2 in the oceans
» Formation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.



o ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal biooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans. '
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO3 (gas in air)

Oceans Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidification 9397‘188[/
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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.
Examples:

¢ |Increased COZ in the atmosphere
¢ Increased COZ2 in the oceans
* Formation of hydrogen and bicarbonate ions
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Explain in words how changes in COZ2 in the atmosphere can cause changes in COZ in
ocean water.



ISP203A ~ Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

W O (Og ineNedsy, . Bream vt Coutd pokurt {--sa,(ﬂ
UGU‘— Y move (or bopitc el et N Wiy ved

by e Cteom wetker, fb gl (neYesse e
OO o Cidif{oatiovy \We cousst Phe AV of
WfdrOGen oS will {0 ool coarsing wiginer

o 4.
D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Gcean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

(o, 4¢ Outrospiere uill iruace & ene
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2. Extra nutrients are coming into the ocean due to waste from factory farming. The
exira nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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Class Notes

On the diagram below, draw in each step occurring during ocean acidification.
Examples:

» Increased CO2 in the atmosphere

¢ increased CO2 in the oceans

* Formation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in
ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resUIﬁng in a warming of Earth’s
atmosphere. How would ocean acid'iﬁcation be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the occeans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the

oceans?



ISP203A — Global Change
Chemical Equilibrium & Ocean Acsdn‘"catton

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/cr chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO: (gas in water) <> CO3 (gas in air)

Oceans Atmosphere
H COs ' L/ ‘mc,rw.gc e \'\ M _‘l'r\ creases
CO, + H,0 == HCO,- + ) aciditey
Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidification A3vanaTs
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Class Notes
On the diagram below, draw in each step occurring during ocean acidification.
Examples:

¢ Increased CO2 in the atmosphere
¢ Increased COZ2 in the oceans
¢ Formation of hydrogen and bicarbonate ions
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ in
ocean waler.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth's
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
A ocean 1i¥efoems survive \ased on e acd \evel oF the ocean, Human sedety
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

2. Exira nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known fo use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the-
oceans?
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
e Understand how chemical equilibrium explains how increasing CO: in
atmosphere and increasing global temperatures can affect the acidity of the

oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4, Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature &y G YY)

means molecules are moving faster. [ giesn in
(02 aesny b apy v

PART 1: Background Notes

CO; (gas in water) <= COx (gas in air)
Oceans Atmosphere
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GROUP #:
ISP203A — Global Change o Student IDs of Members Present:
Chemical Equilibrium & Ocean Acidification

Class Notes
On the diagram below, draw in each step occurring during ocean acidification.

Exampiles:
¢ Increased CO2 in the atmosphere
* Increased CO2 in the oceans
» Formation of hydrogen and bicarbonate ions

- e

W cvreased (0 a

armMos-
OCEAN
NOEQSA CoO=
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A

= - OCEAN FLOOR —

Explain in words how changes in COZ2 in the atmosphere can cause changes in CO2 in
ocean water.
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[SP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
A. How does temperature of ocean water affect the acidity of the oceans?

cO\AeY e mperature Of water notas

Mot gas -
Ly higney fonmperGRAe 'S ess gad G
e s < ooy for Move mol\eeUies

B. Imagine the Sun begins to emit more fight, resuiting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

(02 g 1Nt gt

D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL..

1. You own a forest and decide to cut it down to build upscale condos. How could this
effect the acidification of the oceans?

WLkt

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known 1o use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the

oceans?
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Chemical Equilibrium & Ocean Acidification ’ U954 S

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.
Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?
Mive (0 vareed invoaiv

Increasing Weight 2 1 Myy; (o7 510 r

Armespee

Impact of Increasing 'MUVE Uh Wit thissptve g v
Weight 2 on Weight 1 | 111 (L JWive foequitiiorivnn

Increasing Distance 2 Qb)ﬁ \1{\4 Qs e H\c.}%,@,,_; 1. hlq; y
WYL et COnvsiv oo e (s
i £ i | "’ o - R
Decreasing Distance 2 CBL AL O Wiy Lp lowe~
decreased (oiays 1o n (O

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

by siasiona Type(s) of energy Vel

' WAL Y 5 1 What causes changes in the
N\ﬁ\’ RSV system? Movement or C\ﬂ Wil ok Ay

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Gl@!ﬁ?@hange,ﬁ 1
Chemical Equifin&Oggan Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Becavge Sgtam ctrives ouanls eguildrion,
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #: Z
Student IDs of Members Present:

Aw3ugige3  AYDIHIGL0
A201311L8

See Saw CO, How related?
Weight 1 o, L(}a 5 W)

Weight 2 (0, Q}ag " c\'r“}’mo&i,\-\ﬁp;b

Fulcrum Te """p{f’j"’" of Ocem

WELY

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2
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Impact of increasing
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1SP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you wilk:

« Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) <= CO- (gas in air)

Oceans Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

A

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw

coz2

How Related?

Increasing Weight 2
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw

Difference

Oceans

\C} f\ﬁ\_fl&- ’5& 1 )

Type(s) of energy
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What causes changes in the
system? Movement or
change of matter or energy?
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Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in

ocean water.
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

L\tBL\.@j‘ ]Le,h_\ewcj‘wc : fes¢ co. s Ojngxc\}»x{,é s ]ow,,_p C\c(c\,q\)

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

Dcenn wavle a{j\ Werswi~ | So leg, Ch,  wogad LJ{ éa—_"gl—n‘j’\,-ﬂé ,

w g’l 4N @i | O WLr Ot .‘Jf&'j

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A ~ Global Change

Chemical Equilibrium & Ocean Acidification

Objectives

Upon completion of this activity, you wilk;

* Understand how chemical e
atmosphere and increasing
oceans.

Causal Principles

1. Gravitational energy, thermal en
change of matter on Earth.

quilibrium explains how increasing CQ5 in
global temperatures can affect the acidity of the

ergy and/or chemical energy drive all movement and

2. A system is in equilibrium when energy in the system is balanced.

3. Matter moves and changes to return a system to equilibrium, _

4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <> CO, (gas in air)

Oceans

Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

wym—

GROUP #: }
Student IDs 8f Members Present:

A2 DSV
AH20050 12

K370 7S

See Saw CO; How related?
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Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification How related?
wereak
Increasing Weight 2 ocidificaiion
moye Oy

impact of increasing
Weight 2 on Weight 1
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?
hevease «n CO, ““\ne g.ujgﬁ,rvxs AL
Increasing Weight 2 N AN crenospines? ALIOMS MP\—\
+n (Lot Wﬁ
Impact of Increasing Yacyease tn COz e %mh\oﬂ (V2
i i TR L LD el
Weight 2 on Weight 1 0 Cocgors) :-:

move 0O v s
Increasing Distance 2 | g oraosphilie

less Co, in
Decreasing Distance 2 | ji~ne alrm SN NN

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

Caernt cad

9rowitationod
Type(s) of energy

Q%ui Liloviudnt | What causes changes in the Q»W Ll vl winn
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water. \nhewn trlx e 1 N Ner €Ol (v Lo, v
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

whoen Fne  Rmpexokuxt of Hae waker s
colder P2 wodtr Con AisSolve Wiore gag
CO\MQ\V\% Hag oo Yo e ndve acidic,

B. imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

DCeon Geidificarion would e s\owed/iess
Aul o wmunax ot e ogons
W idn Haen wouwld dissolve \ess CO, .

C. Explain why increasing carbon dioxide in the aimosphere may lead to increased

ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

Puds tnore  corbbon n Yne aftnosphesce
Whmick wouwdd Cousse el oot fo betwrng
e acihic

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nufrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the

? £
oceans The G\ﬁ&w\gf WOV decxeasR q&%a %W\%
\.AJ(:) ‘H{\L COZ






Y A 1SN\
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Chemical Equilibrium & Ocean Acidification wy AUzt 60225

Part 2: Group Work
in Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?
| ; N TN
Increaging Weight 2 \?\K:OT;QSN% mz Q%% \N: NE

: MOT O '\N?Qtw (O 1N 0w MOST 12C0A
] fof | . .
Weight 2 on Weight 1 R W Beeas

Increasing Distance 2 O&\mﬁ%w W Fhe \—Q\_\’g (Ig ObSCtg_QCFMQ*M
A ety ’ .
C\‘E‘C(eos\ng&mww Py, Owel T TeMp T
0o Orrcuny oF Oz o
st ts oy | o (0, Clscloec

Decreasing Distance 2

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Byousoonc TrOo INQIO)
TN\ Type(s) of energy

O\\S‘(m What causes changes in the i i i

system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water. TR OANCONTY  oF (0 IN TV Quavosprsae Cse
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ISP203A - Glghal Change .
Chemical Equflibritim & Oce#h Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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e pxoeess OF Qoo (0 & rUCs \ess 10y
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth's
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
Wisica e otfond WOt weart O wwem A bty
(._ o fof- [/%@\ {;3 HZ‘}""@"%’%:@M._ %ﬂ\.:é'g LN ‘{’Lﬁ 0 Yg@—?\i%{/\m& I 'zf“L-L

wO\,‘{"Lr Sha *'"5"‘{" C{,\..f : “.5 .

o R e AEt @f . é'l?{_a‘_fg‘%‘&m conet s

3 - {.}.’.ﬂ"w v £y g -
PRI ZVN IS Lot
" ngr—*—h{u E E“'*i\f “’A Q:L‘"G) S"‘{:‘* <\.—

ff‘\ ~ The o S N itieeS P

- A

prat Lo



ISP203A — Global Change j
Chemical Equilibrium & Ocean Acidification
Objectives
Upon completion of this activity, you will:
» Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means maolecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO2 (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change ﬁ'
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #:
Student IDs of Members Present:

See Saw CcQ:

How related?

Weight 1

Weight 2

Fulcrum

Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?

Increasing Weight 2

Impact of increasing
Weight 2 on Weight 1

Fulcrum

NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?

Increasing Weight 2

Impact of Increasing
Weight 2 on Weight 1

Increasing Distance 2

Decreasing Distance 2

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

Type(s) of energy

What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.



ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

D. Why do you think ocean acidification could be a problem for human society?



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the

oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

@A system is in equilibrium when energy in the system is balanced.
@Maﬁer moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO; (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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ISP203A — Global Chandefy **
Chemical Equilibrium & Ocean Acidification

Class Notes

GROUP #: {©
Student IDs of Members Present:

Aazveznq  A42600ES
A 299 bbiA

Complete the tables below as we go over them in class.

Table A. See Saw and CO:; in the Ocean/Atmosphere

See Saw CO: How related?

Weight 1 a65 o Wasdes (et / d o

Weight 2 6\0\3 L oeimoshee U“Cw‘%ﬂ-‘b loalamce
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Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2
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Impact of increasing
Weight 2 on Weight 1
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

o

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?
A : - r‘\Q -
Increasing Weight 2 WQZ?W e s
Impact of Increasing %{01 i mn uo%gr/nk Z -
Weight 2 on Weight 1 lsi_ m&?@ 3 WUt [ W P ARS8 0
HM&Q&K e 2104 %(M,Lg . 4»0

Increasing Distance 2
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on ondes 4o L et uma

OKL‘MJtU‘f- QQ_u\ LAk

Decreasing Distance 2
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on e A0 alhad e
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Crcanitodionad Thowmed %
Type(s) of energy Cr e ctahanod
faemesnt Movernanst S
2, | What causes changes in the :
chound system? Movement or P e T
@{\gp\;’? change of matter or energy? IO é’: ey v akt<

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean wa’ter./]_ml waa €O, n Yg QA MNOGIAL Yhone B
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification. \y g (O, n AXFOSPhsns Lo Lk T
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO: in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) <= CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

<

GROUP #: 7

Student IDs of Members Present:
Ad222G¢S 87
A42125392%

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO; How related?
_ Coy Gas 1n Water
Weight 1
. C.O?_ Gas 'n A"i‘moﬁph’.rﬂ
Weight 2
Fulerum ‘Femperaiure, of ceen Exchahges betuean Cco,

Wakev

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

More CQZ in i
W@Wi
&r_cland_sdmasginag b

Impact of increasing

Mo‘i"ﬁ COZ In Ow

Weight 2 on Weight 1 | dsseived ,More €04 injocean
Temperaloae Chanags
Fulcrum b , 3
Hee disselved Coo
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?

[ Og in e C
V\a[e g B-ec-“{q‘se distance of

Increasing Weight 2
oy Dl

in ' =% & Wy < - o
Impact of Increasing | b3S €@z ' e v Te weaghl dysinlbohen

Weight 2 on Weight 1 would be unegoual
Less . A, ;o Lot e
Increasing Distance 2 | -~ © %z o~ H Decrease W“PT ?
G 050 e e malke eqv-l
tnemase Cop vn Hre ) ]
Decreasing Distance 2 8 L nerease e u“‘f"’? te
atmaspher make eqval

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

Q FoLVY +5‘"h ory al —r\'\_ﬂ,\rm (ul

Type(s) of energy

What causes changes in the Equillibom
system? Movement or

change of matter or energy? | - wﬁf e pe idnrs,
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Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
oceanwater, T T S
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Colder (wdter can Gloserl moare Co, , Se Ce{ctor

Wedtiy are More  Cocickic,

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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Part 2: Group Work AR 11768

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?
Mort ga§  im oCeon rersing o ;
Increasing Weight 2 J Decreasing  ob Aiglante 2
hrerg (O, in ocean _Dchu% o{' Alﬁ'{ﬂ.ﬂCﬂ Z

Impact of Increasing
Aasplues iy -)o ~eve

i i Wie  increase & dslenes 1
Weight 2 on Weight 1 oy e o while  intrease

. . Tecvease of O in -DQ-C"-'“S"‘"j ot 0’“3'*\'1’ A
increasing Distance 2 sosgherve

Treveate oF €0 in I"\"““-‘"’U N we,[jhﬁz,

Decreasing Distance 2 y——

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Cr’ow |"|'G\:h'ona| Type(S) of energy Chem:'cw!
Gas N Laode V Trnoveas ir\j ’Ag_cfc%‘ﬁj o{:
Vs What causes changes in the wrights  and  Alonces
Gas n admsphire s_:.ystem? Movement or from. Folorum
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.

As  Co, .
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vheh tnereages Ha aceon %ﬂpmﬂt“ e T S’:I"e? The process s

Slogy AOW'].



ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

GlRur  alter woeud ot more acihee Thoan o mess

Wi

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth's
atmosphere. How would ocean acidification be affected?

fﬂ'\L protcSS ole\}ld 5]00} dﬁuhf} aho’ n’m{«f‘hﬁ ’J-‘L{ GE LA,

lLss acdic

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
’BQC&UK J.‘l' lAh_. . 3
feachas gy Lbriowqg o Alar (02 weutd

P inde e oo .

D. Why do you think ocean acidification could be a problem for human society?
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Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.
Table C. Changes in CO2 and relation to see saw analogy
cO2 How Related?

Cl/io«c)(s aloncs

See Saw

Increasing Weight 2 inceer oz

Impact of Increasing | M€ (02 h our od &m{s toword eq/wnbdum
Weight 2 on Weight 1 | {n O(gov~

@P/O'\ea%& COZ 50\0./\02 + QCLU\IH be) o

Increasing Distance 2

Decreasing Distance 2 \\f\@@éc (’,O/{, bm\mw + QCU‘““ or e

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

%chr‘ra"mw Hwmal

Type(s) of energy

Q/'/'\W\ NC_ Wﬂ‘d{r‘
\ W What causes changes in the %Q
MO system? Movement or r cha/

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water. ) L
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ISP203A — Global Charige.s. ’
Chemical Equilibrium & Qcean Acidification O

Questions: N
A. How does temperature of ocean water affect the acidity of the oceans?
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Wookd o thak Mere s % bica-bosele @8 T jons p e
OCoonS |, wWhtn puld el et doe bot woold ouls o
deciease He amour oL o oI V
aveilable 0 oropagmg 4o
Male shefls fom. L0 . o

I~
3“‘;‘ ﬁB. imagine the Sun begins to emit more light, resulting in a warming of Earth’s
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atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society? Q""%V\“
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO; (gas in air)

Oceans Atmosphere

CO, + H,O0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

GROUP #: 1O

Student IDs of Members Present:
AU 10847

AY 197332

A 31916590

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO. How related?
Weight 1 Coz'( Gas m e mh% Zhg:; :o;t/:cﬁ'eau
Weight 2 (D, (Gas in 1t otmespheR)

Fulcrum Tomperature of f1e

Otean, Wirter

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

More (0, in Tle pic

Impact of increasing

More (07 in air digolues

Weight 2 on Weight 1 | ifé fle orean
Lan es
Fulcrum Temperadure Chany
fle amopnt 6F (8, i» Air)(eean
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw

CcO2

How Related?

Increasing Weight 2

lnce=se Coz va
aprseLg(

i horel bdencg F Cﬂa

Impact of Increasing
Weight 2 on Weight 1

lncre=Se. F C’OZ dif%L"b
in Ocoen b Lolowe oud™

Chort \ochopee, & Coe .

Increasing Distance 2

Pecrose Ff CO9 . Lk

Chogl Lobetron EQC@C’

Decreasing Distance 2
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw

Difference

Oceans

(Seoribicca EN-%—)

Type(s) of energy

Thee el Ef\-fa!“g)“f

WWL/

What causes changes in the
- system? Movement or
change of matter or energy?

Choga § cutitflen)

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

The colder dte  dampusbe, Ho paare acj‘&}'é-j Yhere
witl e in ¥l oteans.,

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL..

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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Chemical Equilibrium & Ocean Acidification ﬁ%}{\lzo@
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Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

COs (gas in water) < CO; (gas in air)
Oceans Atmosphere

CO, + H,0 = HCO,- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change -
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #:
Student IDs of Members Present:

See Saw CO- How related?
Weight 1 CO,L ( 66\;‘; din uﬁffr)
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Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?
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Impact of increasing | oL (Orin g
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?
_ weesse. COz n oClaN | \Neeas At 2wl need o
increasing Weight 2 Move N the @ VAN erelse
oF €Oz 0 The OCEAN ;Uc;/‘bcz»:f: C'a‘;éf:) 2( )
¢ Ve
. nase €9z in a2 ¥ havt fo moue coerfir
Impact of Increasing  |'"“" ;\@Mﬂ:n e closer Yo the Bleum B d
Weight 2 on Weight 1 , ‘ Plene achoe golhibrom s ocean msst Balzac,
VALALGSE ht L and wn
&0z N
Increasing Distance 2 | '7¢'%>¢ m@;‘?w{_ hewx ¥0 A crcase (Oz 1n acean
o
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Decreasing Distance 2 L otlin N =
T s uSC (02 v Stmylece

In Table D, identify the differences between a see saw and ocean acidification

Table D.' Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Hunthe Thermal
%fw‘wf\’tﬂmhwl LG y Type(s) of encroy W{j 7
movement NOveent

What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Yo whfmer the ookl 1S, th more (02 gels
"ouned oot Ses fhe wmmer Ahe werder te

less dAudic v s

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

Yhe' 6w wodld e wuime | causing He Ocean
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Mort. (L2 con | C{L‘S%oluﬁ o te (ocean

D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) <= CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

L4

GROUP #:
Student IDs of Members Present:
ABso0g3y,  AY0T20 B6C

AUIL*+Mry AU 264634

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO; How related?
Weight 1 C0, (gas i ved)
Weight 2 . of @
COLCﬁ(L( i m‘(ﬁwlﬁ ol
WOW3 T T
Fulcrum

Jtamm%mﬂﬁ o

I et

Lo SZANTY

Table B. See Saw and QOcean Acidification

J

See Saw

Qcean Acidification

How related?

Increasing Weight 2

it

inoregse (hrowreps bolon o

Impact of increasing
Weight 2 on Weight 1

More P (. o7

(M Olra {}JZ/ I Oleon,

WW (e

Fulcrum
oo %z%hﬁj
o)
NOTES:
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in COZ2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw co2 How Related?
Increasing Weight 2 :EUMT o [0y in Moree (O
M\MO?F A=
Fcress [F' (—0?, ey y’Vr’Of'C/ (02 ¢ ﬂfwvo%’ﬂff‘efe/

Impact of Increasing
Weight 2 on Weight 1 QLeN S

Increasing Distance 2 dg&ﬁaje/ COL M
{cﬂw\eﬂlﬁe CC?% faf\,

Decreasing Distance 2

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Cokie Fharvingh | grauiVerad

Type(s) of energy

ﬂww What causes changes inthe |
: system? Movement or CW:"AU»D

? o AL
change of matter or energy” C/Qwﬂ;[ N\ Gor

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water. | ’ ,[7,,4 s m Ie g[‘)/I’V‘é‘,§ % -_19‘9, im
K@Z 17 \LL‘Z o 4
Lo . (/Jrﬁf[’ CO ;”//L oCeM% \;‘/‘/@,{/\ OVE L@l/‘{/
Q{(/f [{hr/wm [

fhifds, 4 Jos e ot



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean ? jffect the acidity of the oceans?

&)M L Mg e Wole{/m/(vg aeidity

U/I\# 1 NOreas—E-

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

e lNﬁLyL(’/ [aned bold g5 muc @Z, el

C. Explain why increasing carbon dioxide in the atmosphere may lead fo increased

ocean acidification.
SO . e odmespee stives do B
& / SNC et @Z =

" é@m‘//é’”m v 1 7

prcrense acidi Ty

D. Why do you think ocean acidification could be a problem for human society?
(O Ceoun  acids 5o oo ld le l/wlﬁd (om,}
19‘7 Wmsr  ah n/)ﬁ/ Pt leads s ?Za}a( iring
wm“’f (o / oot of Jplevnce fﬂw% for™
%\‘(/ M?Wl&a/ﬁ )[/Lgﬂt/ bve v ocleow.
fish g 0 o 1 ied
( [/L@ﬂ/\ (o 66 &%cﬁ’” e o »

4

foo0



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

fﬂwﬂ/ﬁf/ 5‘7& /N fﬂéﬁ

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?

/jm credie. o au(ﬁ oe. = OW C@Z
@,CFQQH'V of  Oleowns Q}
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO2 in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) <= CO; (gas in air)
Oceans Atmosphere

CO, + H,O = HCO;-+ H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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GROUP #:
Chemical Equilibrium & Ocean Acidification udent IDs of Members Present:

Class Notes
Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO; How related?

P

Weight 1 (oe In

Weight 2 Cop ' HJfMphera

Fulcrum 1 Of eain
-”{MP Cﬂ(—wu Ll

Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification How related?

Increasing Weight 2 o< COyg n el

Impact of increasing | Mot Coz i ol ASsolves

Weight 2 on Weight 1 |1 1/ wure (Og Y n Ocear

—

’f_ewlp Cﬂ\qrg{j' f-he éfpm-a}
()1[ JJ‘?S}?{”} KUC

Fulecrum

NOTES:
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Chemical Equilibrium & Ocean Acidification A42097¢ 4? ?;232 79

Part 2: Group Work
in Table C, use the See saw analogy to illustrate how changes in CO?2 in the
atmosphere causeg changes to CO2 in the ocean,

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?

. . Craales |
Increasing Weight 2 Wee Co, 1p alr Crseg equlfl,'kfjum

Wﬂ. _re [ncoz- Jr\ oA J ¢
dr%faidt'i 1\ W @( oy, . .
MEre CUL Y Qcsan eq;/,f //, "é/‘,(v b~

_ . Hesease fa (02 ba peter
Increasing Distance 2 |
MCrease by Lo, 7

Impact of Increasing
Weight 2 on Weight 1

[;ﬂcreose /. ) %ewrp

fer

_j:/\(,reaﬂ’_ CO( '[“\ e

a/ic Ly

Decreasing Distance 2 Aecreave 1, Lepn y

Table D. Differences Between a See Saw and Ocean Acidification

Difference

Type(s) of energy

What causes changes in the
system? Movement or
change of matter or energy?
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|SP203A — Gigbal Change  po, .. g
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Questions:
A How does temperature of ocean water affect the acidity of the oceans?

T+ a”ovﬁ‘ for  rovt or s (o L be Jgﬁd[,@ﬂ
’Il"\vu'* Oc.éa(/‘:)‘

B. Imagine the Sun begins to emit more light, resulting in @ warming of Earth’s
atmosphere. How would ocean acidification be affected?

Th s }wJ’ vyt He  Ocear, casly less

Co, be A3l AN cuf‘- OC20 o,

C. Explain why increasing carbon dioxide in the atmosphere may lead fo increased
ocean acidification.

The  prost (o, M a Lhe q/:mﬁplu/ yos lhs 1,

hrort CUZ fgq!fj 0!r§<al"j _I"\ 'LL{ Ocoahs (‘qujhj

o c! ‘j.x,’)} ca/:/\‘”"'

D. Why do you think ocean acidification could be a problem for human society?
’7’1 .ﬂﬂ:&’(_h Jcean f,\flff a V*J /‘L“L aﬁﬁ%l)‘ Fone @f

bour ﬁa” guﬁﬂ[yf
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students' answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






ISP203A - Global Change

Chemical Equilibrium & Ocean Acidification Sava\ Ever
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Part 2: Group Work
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In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO02 How Related?
Nerd wenessin g [ PeELEE A5 iam
Increasing Weight 2 ertashg COy Avunis oF INETHIT /o
" w\msg\we

Impact of increasing
Weight 2 on Weight 1

lacreaqe  Cog M\ welef
Yo cench eyilibium

Increasing Distance 2

Decreasing Distance 2

in Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw

Difference

Oceans

MELHANCA

Type(s) of energy

RAVITRAT WA
'\'H”E’C“\’f"’, 4 \ TR

Muemear ofF
fevpres #s weLL
5 WElhtHT 15 WHAT
(5 (AUSIAM (HANKE

What causes changes in the
system? Movement or
S change of matter or energy?

CHEMILAC RENRCOWS AME
pllueADn  ID CBRAAME

MATTEL (B) lons AR E
K&iim PRoNULED D MARE
e WATER poes ACOLC

[lfge MA(  &EENY RESVLTS

(~n TUE ?\[JQTBM

(oL OER WATEE

(Y

B A ABLET o

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in (tovo
mues (o3

ocean water.

Chames tw (on 1w e ATMesproen s cﬁﬁéiv

' = C LY
(HFAARE S A CO)\\N = orLaE N WATE & '9_ 5
e sysTEM s Pkt D Pered < QuivBrium
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ISP203A ~ Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Corogr. (wATEX (AN (oo 410HE (CON Ats
beeAse (HE WATER MOtEc L 5% /fvzg/\}'r

A'Wl/l'wq A L AST, THe (0N Mdeeyles [MTERsForee
Poat  Bruvce ot

B. Imagine the Sun begins to emit more light, resulting in a wa"rming of Earth’s
atmosphere. How would ocean acidification be affected?

THE oTTee e AprMopitses, e hsTEve
\Tza=i W e, Wit [ o Wﬁm’ nre

'47066?/0(,5'5 Mee  Mou A Mt € OlvlCK.(.g{/ S0

DJ‘E {0 MoLe wles ool e ouim, Ao T AS M+

ACIr | CILATION (v PoTTERE WwhiBesS

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Wwink AN ke rse (N M Bon pPloxvE (N

fire Av‘*masfﬁt“/z.g/ NreE  (0* tu e deEAN
Wikt ™y 1 BRemH  BEAVL\BRILm ) TIN5 (ulee s an,
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D. Why do you think ocean acidification could be a problem for human society?

Meke ocern feiptPreA nen wilLe Peseer W
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ISP203A — Global Change )Y
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO: in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system fo equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) < CO; (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #; 4-
Student IDs of Members Present:

fi4342449Q
duzsinze R8G9 267
43922201

See Saw CO; How related?
Weight 1 CO2 (gosin WedRY)

Weight 2 L0y (s in m‘"‘”ﬂ’“@

Fulcrum ;TWQ@&N?Q a

oceon woder

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

¢

o

merelDr v &
bR cbesPhor Joceen

Impact of increasing

MmN gy BN C;C vg:‘-:

Weight 2 on Weight 1 |~oreco? a ocecas
Fulerum P chenaes ey
of aggoled O
NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw

cO2

How Related?

Increasing Weight 2

MOre (02 in etd Ocean

wS ene incoeasel, tw e
et eg a e incgease

Impact of Increasing
Weight 2 on Weight 1

CO.«Z Y oc€ars e«z#«?avu.‘i’fg
inige sdmosphere

MUgr vedomoe Y
e poresting  mere Into
edrneg ,?‘ruz,(‘?.

Increasing Distance 2

wWe coum Aleiriase
U_QQ,’\S\'\‘\’ 2z,

decreasing weght
Theeens? gosiont

Decreasing Distance 2

We cou~  ilegeale

w%h’c 2

de.c,rec\g\hﬁ welg%"
ineraise JuSYmnt

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw

Difference

Oceans

IR INONa]

Type(s) of energy

cheen \C,CR-/\

Y~oN P et

What causes changes in the
system? Movement or
change of matter or energy?

C\\Mge oF pnedtrer

Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in

ocean water.

moere COZ2 n Yhe C&W\OS?}\‘Q’P‘: CeiSed

Hhe o LWOa¥de

motve COZ in




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

0CRON .
WAXNRY @F — 7 0SS aadRcedon

B. Imagine the Sun begins to emit more light, resulting in a warrhing of Earth’s
atmosphere. How would ocean acidification be affected?

oceon Wewld Warm oy T Qe ocean ad Moo en

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Roctus € wihan (Op increoses
bock 4o Y oclam (({hereaser ih OCeoun

‘noedr | bhe CO,

condensodes
oA e e

D. Why do you think ocean acidification could be a problem for human society?

00 MACh  verd 16 eomiul Yo hamans



[SP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework .
if you complete the group work, you may work on the homework on your own. This

means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide fo cut it down to build upscale condos. How could this
affect the acidification of the oceans?

Lean CO2 4 n a_—}m&;v\\ere —3 fegs (07 ih OceanS

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the

oceans?

o CO2 - c‘:\'w—-cﬁ?\'\ﬂve——’? 005 0~ N 0(RE4S
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Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:

e Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) < CO; (gas in air)

QOceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #:
Student IDs of Members Present:

AAARANDP)

See Saw

CO;

How related?

Weight 1

Weight 2

Fulerum

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

fmpact of increasing
Weight 2 on Weight 1

Fulcrum

NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

(A 1441

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?
WOl (07 wi A LAty
Increasing Weight 2 )

Qean

Impact of Increasing
Weight 2 on Weight 1

Ao v ORAV

NPACA o CHTIE L S t™ S optai gou

TWwve CHGEy te

Increasing Distance 2

A (o1 i OATWSTRe

Ny . Waant

Decreasing Distance 2

o w0

ALLY

Wi e 2.

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Qcean Acidification

See Saw Difference Oceans
AN o
o g e e
MO G Type(s) of energy
Floversvt AN OF i

What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.

Nilpeiun

VBNV £ 1§ o i el vy L0 W A grbrigiFier

gLLoW QLAk Ao
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ISP203A - Global Change
Chemical Equilibrium & Ccean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

TV WAV Y AL OLeN WO BV 1 ( s
e Co7 Vieiuies O Vountidh out

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’'s
atmosphere. How would ocean acidification be affected?

TV G Wil bl wvyar vy andt T
WK &Y Wowd e 'i;‘ﬁfwﬁmaf L LIRYIes
Che wvNould W diraid v g

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Fvavse veatd b rve dicaived (oo
VAR VAT A

D. Why do you thlnk ocean acidification could be a problem for human SOCIety’?
\‘%iﬁ{%f%u Gl Tk vy v e 0GR
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ISP203A — Giobal Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Exira nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

“welght1

CO, (gas in water) <= CO; (gas in air)
Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #: [ 7"
Student IDs of Members Present:

727610
AHL0 3260

See Saw CO; How related?
Weight 1 COZ i ontet
Weight 2 (07 on afrtoghanl

Fulcrum IEM? & Ocean w«kf

Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?

Increasing Weight 2 'M()f (‘0 . q‘r
& 21 {

Impact of increasing N d 5w
Weight 2 on Weight 1 | M0¢ [0?:;,(4 o

-
4 s |
Fulcrum few ““‘7\ ”{ M‘p
*{'d Mofe 4w

NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean ACIdn‘"catlon

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in COZ2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw

Cco2

How Related?

Increasing Weight 2

More (0 0 a7

Mects (O, (ewets

Impact of Increasing
Weight 2 on Weight 1

More €0, will dissalve
M Wajed

({

Increasing Distance 2

®€ {7ease (01 A lu-'\.({/

cf

Decreasing Distance 2

b/ awse /ﬂ‘._ P n wakes

{r

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

ng Saw Difference Oceans
C;('M?J,#ia}aﬁ[ (hm;ca( enery
eng(rj'«{ Type(s) of energy n.,m/ é_/l.?(f/f/
N A i ey

What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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M waksr andd
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

7[& cdlde Fle wwzc/ 'f'[\& More ¢ cldn

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

/,(‘(‘7 L{/ '7l~(’ m()/e(q /u,/ue N be e~  prore  GC (%“ ‘Q??LA‘JM

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased

ocean acidification. o
Pﬁ;-L (Oz_ /pw//(, Gre @ Cﬁfc Jécj (\a\( -6701 e éfrU@_ 7ZQ
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D. Why do you think ocean agidification could be a problem for huﬁ; so?ety?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






GROUP #: (¥
ISP203A ~ Global Change Student IDs of Members Present:

Buoyancy Apglia4s “

Aizietes -G |
Group Work Questions:

A. Step back for a moment. [n your group’s own words, explain the following ideas:

Gravitational energy: ~ Eu\ura Qlocked \013 W +a Ll

Tromalenoo: - Enscyy Qedel by B, crage o omp (ot qut
Chemical energy: - tref é&"ew'\eé £ C berse Y Cletncg ) cwﬁ;;?‘m K {
Buoyancy: ~ €ig. bedediols  givdetinel O Chargdd goc,d o ‘
Lithosphere: -«%/ TP ok 4 oSllvePloye & &MV{U
Asthenosphere: - st Dot~ 0¥ hhhoshrre.

Why Melting Occurs at Subduction Zones: add v o A | \qﬁ’l’r\ Jewp ¢ M-’R

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: (o & Cools 4 é@f\%x)&v) will decvenge pnd
Ll gek Colder  (ouses - MEe o fuden g i
teactey 4 Surece

pMoAoo

Crust ing: ~ ' ,

Warming: ¢ \ocae Mse Woltvg Al I TSty

Ceost, - More &@M donge. 1 &u Bl Wl bedare | Ty,
ndds More PreSore- > H Uit 68fhne  Updier 4 & "‘LL

(ove- beep bemg Cresded .

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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ISP203A — Global Change Akl (12495
Buoyancy ﬁ
Part 2. Group Work
In Table C, align the driving energies that correspond with the hot air balioon and the

magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
Teva ALY Aludanss
Gas flame Mo e drssmy (
LAl o5
Differences in air d oo, 1R ; AoLenS
inside and outside @) A Boye [ {(ﬂ’ A ¢
SO S
the balloon P
IAAS WY AN AT UAC Lo
Balloon rising > e 2
o | ROLE Go i S
Balloon floating M:LEM,OL, T ot
Outside air heating | P& [Tewe
up during the day tharpess  QUE O
RLET~—

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
/[ Ern Tt vneA— D»‘l“\\"’"] % 'T‘c.wv()
4 Factors impacting density

el e of balloon/magma
Ave ot '

(C().U\T SN

e
Teuwnes 0& Bk Tewg 6 & g
Factors impacting Qo
buoyancy X

Qenenty  ©ue W 0eet




| GROUP #:
ISP203A — Global Change . . Student IDs of Members Present:
Buoyancy % o
Group Work Questions:

A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy:

Thermal energy:

Chemical energy:

Buoyancy:

Lithosphere:

Asthenosphere:

Why Melting Occurs at Subduction Zones:

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

Crust warming:

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.



ISP203A — Global Change q
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:

e Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO; (gas in water) <= CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and COs; in the Ocean/Atmosphere

GROUP #: '~

Student IDs of Members Present:
AT SG

Adridesiz

Apz2 900

AAGR4G23B

See Saw CO; How related?
/ '\‘
Weight 1 COe {05 o wonin
Weight 2 CO?,, (C‘:/‘.) ) YA Og,w’:,-_'gwr;j'
7
/*}_J
Fulerum [CECEy AT IR
I D T A L TR

Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification How related?
PSS :
Increasing Weight 2 [ o e e
G A Acs S
. . Iraas L a0 £
Impact of increasing |- 77 "zl
Weight 2 on Weight 1 |7 =" ST GRS
g g ST /(-y, PN RN L7V Y
.
[rpap rnmrges e
Fulcrum SEAAOIITT g

- - s -
s ey s L T

NOTES:



{SP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cO2 How Related?

. ] VA ShR A :f(jz iad rj)fjf\/\ f:‘ffe' LGt 2RSS
Increasing Weight 2 )

RTFADS Pid I 42 CAISIAIG  Lpa ol A

LR

Impact of Increasing  |/{0¢6 €O 1/ AT | At i 05y 8 S
Weight 2 on Weight 1 MeArS Ao & CO, TRsILwesls SUTWER /_S“‘;';C:“‘f:‘uM R LRSI o S
) QL8 mrAE a4 ALY IO WWCeeASE TTtrd OTaree]
LSS (Oz 10 Aromastmemcs | eSS 1e deluneer? 7o
Increasing Distance 2 7o @i SVETE M Bacel @i SYSTEA 7O
(AT IS0 20 st 1 L7 PO LI AT
Spa e CO.L 10l Agriosrdi| STIOAE
Decreasing Distance 2 |7 7w s

i PG AOTE | T e

gl T T

[ g

15 LEQnEFE 7o
<~ ST T
=

,'O."’;,f,f‘-f-l < / ’jf. AT O NN A RD P

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
re P TS \
(S 2 AR MAL Cf/f&/“! e U‘ OBTL, )
Type(s) of energy Tiap n .
; vy ARV A I <z
LA Asirge G LRI EeArTToN
P (RS N e ST BT
Tt wensius What causes changes inthe | . . #2000
. . 2 LA LS S A JoAlE AT o
suigrt < s system? Movement or d
h f .tt ) —:'.’/?1’_’1’8/’1/7\1,_ 2 A S .
el 0 change of matter or energy”
) N DA AP el
{haditps Ay gt DT i AL TETapST o mp i i)

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.

——

..L é ;/'( e e S [/g‘;,,; (—a

r:ﬁzz.’ /«'Lff’y,r;_, If Ehere 15 mere <&,
fo fle g é’mab}?}za‘e 5 GO repch ezaf[f./?-'ian_—; more €O, ol ke 4
‘{;}50/(‘5 i\:‘g'” Che ot f'w"fii""‘ 10 b Ehe gL, [f .é[z-"( iy !e;_r C 0;2 e
fL( M ﬁéme,jf;l,y/‘_’) rore  CO f"// 8/6’54';1& Drym

éée’ O Ears



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

l»[‘- Lhe pater o5 € oldery  pore CCOp il livs. Moe o to
féa

Z—Q 2 Es e e lesy &y o dissolve v te ¢ f,

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth's
atmosphere. How would ocean acidification be affected?

Cd . "
Oéc’dﬂ ﬁlz'/: Lcr ;'"04/ MC)V/C[ g/c’crea.s“,

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

-[17;’ Vo“'l[/ RS SO "ﬂs’y’l‘“ aﬂ ééf 55§f¢/nre54£,ﬂrb

7 g i libozym,

D. Why do you think ocean acidification could be a problem for human society?
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1ISP203A — Global Change D
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemica! energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

COs, (gas in water) < CO2 (gas in air)
Oceans Atmosphere

CO, + H,O = HCO, + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change .

w o
B q.'c

Chemical Equilibrium & Ocean Acidification

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP # 30
Student IDs of Members Present:

WHO90835  Kb5%7%99
kA 180\0 MZZ‘%&“

See Saw

CO;

How related?

Weight 1

Weight 2

Fulcrum

Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2

Impact of increasing
Weight 2 on Weight 1

Fulcrum

NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw co2 How Related?
Increasing Weight 2 Wmfﬂ 3%&0 z " /m@ M(}Yz’)&lf@ W8 Iﬁﬂﬁlﬂaﬁ‘
Impact of Increasing |2 (0pin MG 16
Weight 2 on Weight 1 ;nc\feﬂfm{] Q,Qﬁ'n W0 \owngefracvense e valer

Increasing Distance 2

\Weraase in1amp.

N8 up procesy

S

Decreasing Distance 2

2veqse n1emp.

el yp puocesy

In Table D, identify the differences between a see saw and ocean acidification

Table D.“Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
mavittttonal
Wmﬁﬂ ‘ Type(s) of energy /YW@Y W’
MMW@W{T What causes changes in the @m M
Y1 M“&?@V system? Movement or
change of matter or energy? ql{(

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Highiey v, S pCESS, olerven iy acidliy
il ViLe veviy e

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

N Ml'flmf

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

Wivg WWW 17

D. Why do you think ocean acidification could be a problem for human society?

Tiere will e vnore eovloon dioxige ovd vovims Iive ef>
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?






[ISP203A — Global Change 2, l

Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:

e Understand how chemical equilibrium explains how increasing COz in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

welght

CO, (gas in water) & CO; (gas in air)

Oceans Atmosphere

CO, + H,0 = HCO;- + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions



ISP203A — Global Change .
Chemical Equilibrium & Ocean ACIdlf cation

Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #: 2/
Student IDs of Members Present:
445253572/ A422T105Z

AU BHETY

s

See Saw CO:

How related?

Weight 1

Weight 2

Fulcrum

Table B. See Saw and Ocean Acidification

How related?

See Saw Ocean Acidification
f#wi@ Cc’c_ A ,/"(
Increasing Weight 2 e
e Ghe

Impact of increasing :
Weight 2 on Weight 1 | 67 (Cp in
Ocea i

Temp cbha vgeS
Ful
ulcrum angunt ol ‘o,

NOTES:




ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?

nerease. € 11

A 105 phere
ticrease <Pz 1w

Increasing Weight 2 Clhen e \p&\&iﬂ( e

Impact of Increasing
Weight 2 on Weight 1 Cecec

_ . eereases ewter Tess
Increasing Distance 2 inevease oceu COy Clrovges Yowpe e fuve

Charges  egon Tt briuvn

Tacrewse. water Te€m 2

Decreasing Distance 2 fecrase Crean o

s Inceeeises oA Jlic v

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Lironstdat /
! (, ene Type(s) of energy TE;,e:fm by B c L
T iy _

Wi g e ure

R R atie What causes changes in the
system? Movement or
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
(O ' atmosphere /s pmprtonte 4 (Fe i

e
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

7—4{‘: /Oy/t"/‘ %/[@ TQMP/ 70&/6 4‘!?,43/-\ f,é\e C&'}a
The bigher Fhe (&, rhe 4;«"749,» Ahe 45/::/{;‘-)/

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

D. Why do you think ocean acidification could be a problem for human society?



ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework
If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit

your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the

oceans?
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ISP203A — Global Change —P ,} A1 AR

Chemical Equilibrium & Ocean Acidification AA\ 1282438
Part 2: Group Work A3TIbboN7)

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw c0O2 How Related?
Increasing Weight 2 Mwe Coa i A\r‘ Olalol (o,
Impact of Increasing More CO, o G
Weight 2 on Weight 1 | &5so\e, g ooean add CO,

. . \)ecrta% {,.)eujkf' 2
Increasing Distance 2 aegec o 6?/01{ I b.nm

lncreass, Wodd o\

. . - ) gn

D [ T,
ecreasing Distance 2 e, > DT

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

(O hdinal ‘
@ s Type(s) of energy C\’\e’wc“\

\v What causes changes in the A
A Qvinarct system? Movement or o
A C\uu%e i\ sl | change of matter or energy? @\@9;},

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water. T D]Ou\ INTPO40 C@a— " oépmof)br}e»e '(yc:ivx 1 bee
Co, v He  OCen,
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ISP203A — Global Change ..
Chemical Equilibrium & Qcean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

T He Hormperectn A cteen s Hx_:jb, W obserds
\e5 QDQIW%& Yo ek ok o as aCfl“’{’%f

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

Te olega mciclr}\\cc&}éﬁ- M?/‘fd ale cF0a <€ k&?m_mq
"H& Tem (,-Jbuld (M ee- G?)M e \}’ir INCrrase
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

0 Wow  \nerfose WOy 30 O*J'“‘Oﬁﬁkfe o CO@ V)
Oeor  woald  woreow become 1 W Yo e
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D. Why do you think ocean acidification could be a problem for human society?
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AYlelol /O
Chemical Equilibrium & Ocean Acidification Az2q H7s'y g
Part 2: Group Work

GFri)
In Table C, use the see saw analogy to illustrate how changes in CO2 in the g "'{P A2
atmosphere causes changes to COZ2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?

Increasing Weight 2 {qCrtasin (Oi “ ::OPL C2y {n ateo fhur
ab Afry 25 Pt/ Ucec.,

Impact of Increasing ot (g (2 Wl pore L0y yn wWady”

Weight 2 on Weight 1 | More 2Cid 14 Ueaan |MFONT 075 aced 11 o

- docreast Loy i | 11C
Increasing Distance 2 gt & $tay (0 €qui [ (nceases  ocean e p

D ing Dist 2 laertdse  Loq (9 Ae crtase RMP cn o ath,
ecreasing Distance ak o 5-%017 (0 @f%fl. Afcrtases ? Cetry Jenf

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

oM
Type(s) of energy )ﬂ\q - L?

3(0111\](11{'130.(1(

. Changg  OF
What causes changes in the }
[\/_\ M AN g system? Movement or {"qu[ 7 ﬂﬂ'r??

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.
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ISP203A — Global Change % .
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw cOo2 How Related?

(more - LoeTn g e Tnoease (2 2 in Fha e B
Increasing Weight 2 inoe 2 fa et

. il ofy ' ‘n ar

Impact of Increasing n‘nﬁu Cor i Gir ofjssoltes Mo (7 creare (e fn Q12
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in Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

thermal) of ctemical

9 ravitational
Type(s) of energy

cho ng € in ‘ILOWPCFQW
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Clentr Chonges) change of matter or energy? / *
£ cn bolaitvps,

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water.

Tf thewe s mowe (0, in the atmosphee 1 will be wbarce moze
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

Tf fho atmosphere  is warmer  fhat nueans Yhe

Ot it wox nue, S0 Fha  cor bin doxiete Lndeis Tha
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased

ocean acidification.
Becoise coa whio caebon clioxicte 1 nfhe adm 03 heae
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
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In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean. ;—E‘[

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcOo2 How Related?
Increasing Weight 2 \ Oz o Qi INCCORS
Impact of Increasing | NOFe oL in Qic MO 0se
Weight 2 on Weight 1 | QissoWes i Oeron

(Qr. HRUrEN3Y 1™ RoN
. . ) C
Increasing Distance 2 | 5o 4o xS I0eree NS
CCZ INCredsSey N Qean 0345
Decreasing Distance 2 118 4
SO %m@e‘%wmﬁ\

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Kineke Chemical
unanical Type(s) of energy Therceal
w‘%\(\* Terperarture
What causes changes in the Terst
system? Movement or N
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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ISP203A — Global Change | -\
Chemical Equilibrium & Ocean Acidification t

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resuiting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives o
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO: in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

CO, (gas in water) < CO; (gas in air)

Oceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Class Notes

Complete the tables below as we go over them in class.

Table A. See Saw and CO» in the Ocean/Atmosphere

4

GROUP #: l%
Student IDs of Members Present:

AX4%172.100
A42,003 39

ANOBSOT9 | A aeTn

See Saw CO-

How related?

Weight 1

Weight 2

Fulcrum

Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?

Increasing Weight 2

[mpact of increasing
Weight 2 on Weigh_t 1

Fulcrum
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ISP203A — Global Change

Chemical Equilibrium

Part 2. Group Work

& Ocean Acidification

In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw

Co2

How Related?

Increasing Weight 2

tncreast of COyp

\noredst

Impact of Increasing
Weight 2 on Weight 1

inortaces €O,
OLEAINS

{horeas(

Increasing Distance 2

mﬁhﬂfﬁ CO‘L

Decreasing Distance 2 \1/

Chmng®
f

v

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
Gy Fationd nermad §
Type(s) of energy C/’iﬂﬂﬂ LM
Movement MOV Ny
i What causes changes in the
pMatter Chldngt system? Movementor -

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in

ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

would \eod b Ao Coz 5A
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
¢ Understand how chemical equilibrium explains how increasing CO; in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.

Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of maftter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

*‘ cold Wader  Car 2bzsrie
w@" Sles Precelss, . Lovsea
s O ket Treceas.

CO; (gas in water) << CO; (gas in air)

Oceans Atmosphere

Cf’w Srpedic
= C0O, + H0 = HCOy + H*

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Chemical Equilibrium & Ocean Acidification

Class Notes

GROUP #:

Student IDs of Members Present:
LRSS
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Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

See Saw CO; How related?
We|ght1 %-\«5 U pankt
7
S
Weight 2 ams un ket e O
Fulcrum
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Table B. See Saw and Ocean Acidification

See Saw

Ocean Acidification

How related?

Increasing Weight 2
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LMiCam-canlC ™y prosr Qe
)

Impact of increasing
Weight 2 on Weight 1

vare CO. ey i
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[SP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?

Increasing Weight 2 \heveosing (0 W OhCs. @Gth wovease (dwect lpeleyi)

e

Impact of Increasing

Weight 2 on Weight 1 | INCIE0SED (07 in ecean | R increose  ivedt anoivgd

e

Increasing Distance 2 \nC‘rea-S\Pg om QU&@J%
OF  GirmaSphere

poth ircrse @irect onogd

¢ Creosing LMo TN
Decreasing Distance 2

L A a .
OF  Orrmoagnere Roth QECEl™e  (divect Qroidg
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
3 " T 07 ! ; ( i /,:E./i
C:\((}\Ji*\’ﬂ‘ﬁ&{‘ﬁb\ Type(s) of energy Cermi(e
AAdING Prore Q‘mangmg CDEYaut
PR What causes changes in the
g ,J;tk&cﬂt system? Movement or (‘C\’»@rma,\ Eﬁ@r@ ﬂ\

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in CO2 in
ocean water. -
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

Temperoiure  OFRCHS  dersify ond Brerefor  can antvease

Or decrede  OCidifY . Colder  woitr (N JpSorb pno?

P

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

P Emptraruned Y‘i%‘@, aoder O nOY ve Abe A0 abROwWn
03 uth (0, Wmth Wil deortmse  acdity

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.

AONFem Seers  eqUlibrium 8D VF e T o€
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 3: Homework

If you complete the group work, you may work on the homework on your own. This
means your answers should be generally unique from other students’ answers. Submit
your homework using ANGEL.

1. You own a forest and decide to cut it down to build upscale condos. How could this
affect the acidification of the oceans?

2. Extra nutrients are coming into the ocean due to waste from factory farming. The
extra nutrients are causing algal blooms. Algae are known to use up carbon dioxide
during growth. How would an increase in factory farming impact the acidity of the
oceans?
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Part 2: Group Work ﬁ H19 309064

In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean. A L&l%l()\(g
Table C. Changes in CO2 and relation to see saw analogy
See Saw CO2 How Related?
; Beth ace trcreas:
Increasing Weight 2 ﬂ?mf Jo air « e ng
Impact of Increasing | More fo water Lecles 4 even at

Weight 2 on Weight 1 | Sk 4 Y J/Ssole

H?’{L‘v %ﬁ}ﬁ?f“«‘f”/e" Fect e= wr 1 Vet g

Increasing Distance 2
e3> Co, rn afe s

Decreasing Distance 2 | Lacrer 7“<J‘\;?e catre = | EfRets o gul b

eee. C&‘l [’('1 ‘v"ﬁf’f—r

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans

Jatnal T :
Geevitatn Type(s) of energy | hesoed £ Cleniica

A S
What causes changes in the CL‘V‘% A potts of

e eA ?L
/” system? Movement or e %
change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in COZ in
ocean water.
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ISP203A - Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

CO[C\CJ‘ Lot ey ;’,5 Mete cad odee becqu,e . Cen !ﬁc’d
rore CQ;\“

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

1
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C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the
atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CcO2 How Related?
Increasing Weight 2 %E&%SEDO\}E‘Z\Q}Q&WO& oy ao\&kﬁﬂ Oz
OLOO
Impact of Increasing O W CY ensed o MOU"\% O
Weight 2 on Weight 1 "y OCepn
CO2L odded v g eghimriowe Nowd (O

Increasing Distance 2 R Vel la R 8/28)
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oo OXMMONNEe, S eSO ECE
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Decreasing Distance 2

In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
, e
Cryvovvonon as Type(s) of energy N
Onexinieo

_ Cntwae. ofF tnoiRy /
What causes changes in the
MONEMENk? system? Movement or @(“&’%v)

change of matter or energy?

Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in
ocean water.
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Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?
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B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

O AR LORAN LoD YA

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a problem for human society?
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ISP203A — Global Change

Chemical Equilibrium & Ocean Acidification

Objectives
Upon completion of this activity, you will:
* Understand how chemical equilibrium explains how increasing COs in
atmosphere and increasing global temperatures can affect the acidity of the
oceans.
Causal Principles

1. Gravitational energy, thermal energy and/or chemical energy drive all movement and
change of matter on Earth.

2. A system is in equilibrium when energy in the system is balanced.
3. Matter moves and changes to return a system to equilibrium.
4. Energy is needed to break bonds and is released when bonds form.

5. Temperature is a measure of the movement of molecules. Higher temperature
means molecules are moving faster.

PART 1: Background Notes

C@®; (gas in water) < C®, (gas in air)

@ceans Atmosphere

Carbon dioxide reacts with ocean water to produce biocarbonate and hydrogen ions
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Class Notes
Complete the tables below as we go over them in class.

Table A. See Saw and CO; in the Ocean/Atmosphere

GROUP #:
Student IDs of Members Present:

See Saw CO; How related?
Weight 1 qos tn windel
Weight 2 Qat W afmesphiars
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Table B. See Saw and Ocean Acidification

See Saw Ocean Acidification

How related?
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Part 2: Group Work
In Table C, use the see saw analogy to illustrate how changes in CO2 in the

atmosphere causes changes to CO2 in the ocean.

Table C. Changes in CO2 and relation to see saw analogy

See Saw CO2 How Related?

Increasing Weight 2 Mo, COz ' Yee oa0 TH changes e equilibrion
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In Table D, identify the differences between a see saw and ocean acidification

Table D. Differences Between a See Saw and Ocean Acidification

See Saw Difference Oceans
nooe Theral
Qﬂw* SHE Type(s) of energy
i st What causes changes in the &hangj&- of ma bee o
R system? Movement or e
change of matter or energy? Q\Mf}\f

Explain in words how changes in CO2 in the atmosphere can cause changes in COZ2 in

ocean water.
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ISP203A — Global Change
Chemical Equilibrium & Ocean Acidification

Questions:
A. How does temperature of ocean water affect the acidity of the oceans?

A S l&wpﬁfm»ﬁur& INCIeAses ac&é igg @{‘@Cw\ms |

B. Imagine the Sun begins to emit more light, resulting in a warming of Earth’s
atmosphere. How would ocean acidification be affected?

The wkr -LCMM(C\J'W\& wau\o-‘t I0LEASE C.QUS;f\s otlan
acidirodion Yo decrensy

C. Explain why increasing carbon dioxide in the atmosphere may lead to increased
ocean acidification.
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D. Why do you think ocean acidification could be a probiem for human society?
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